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@ There is provided a call re-connection system 
for use in mobile communication which Is ap- 
plicable to portable telephones and automobile 
telephones. In the call re-connection system, a 
call Is automatically re-connected after speech 
oommunication is disconnected due to radio 
channel abnormality. A mobDe station has a 
storage means for storing a telephone number 
of a calling party which is contained in a call 
connection signal, a detection means for de- 
tecting restoratk)n of a nadk> channel to a nor- 
mal state and an outgoing call means for 
generating an outgoing call on the basis of the 
telephone number of the calling party. A call is 
reconnected on the basis of the telephone num- 
ber of the calling party which Is stored In the 
storage means when restoration of the radio 
channel is detected after the speech communi- 
cation is disconnected due to abnonnallty of 
the radk) channel. 
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1. Field of the Invention 

The present Invention relates to a call re-connec- 
tion system in mobile communication applied to port- 
able telephones and automobile telephones. 

2. Description of the Prior Art. 

Mobile communication typically applied to auto- 
mobile telephones and portable telephones has re- 
cently become popular. In mobile communication, 
speech communication is performed between a sta- 
tionary telephone installed In a home or an office, or 
a mobile telephone installed in a mobile object such 
as an automobile, and a telephone Installed In another 
mobile object A stationary telephone Is connected to 
a telephone office and a base station, which covers 
a predetermined area, through wires. Each base sta- 
tion is connected to telephones Installed in mobile ob- 
jects (e.g., automobiles) in an area, to which each 
base station belongs, by radio. In communication be- 
tween mobile objects, the telephones of the respec- 
tive mobile stations are connected to base stations in 
areas, in which the mobile objects are present, by ra- 
dio. The respective base stations in the areas are con- 
nected to each other through wires. 

In such mobile communication, if a deterioration 
in radio wave state occurs as a result of some cause 
on the side of a mobile object (e.g., when the automo- 
bile enters a tunnel) during speech communication, 
both the base station and the mobile station installed 
in the mobile object detect It to disconnect the chan- 
nel. When the radio wave state is restored, in order to 
resume the speech connmunication, either the sub- 
scriber at the mobile station or the subscriber on the 
network side (hereinafter to be referred to as a sta- 
tionary station) must generate an outgoing call again. 
Since the subscriber at the stationary station cannot 
determine whether the radio channel state Is restored 
or not, he/she must repeatedly perform a dialing op- 
eration. On the other hand, the subscriber at the mo- 
bile station needs to perform a dialing operation while 
monitoring a display indicating the restoration of the 
normal radio channel state. With such operations, It is 
very cumbersome for either of the subscribers to re- 
generate an outgoing call. 

SUMMARY OF THE INVENTION 

The present inventor has carefully studied a re- 
cent communication service of informing a called par- 
ty of the telephone number of a calling party through 
an ISDN (Integrated Services Digital Network), and it 
is an object of the present invention to provide a call 
re-connection system which allows a mobile station, 
in mobile communication, to automatically regenerate 
an outgoing call when the radio channel state Is re- 
stored after speech communication with a base sta- 



tion Is terminated as a result of an abnormal radio 
channel state. 

Thus, in one aspect the invention provides a call 
reconnection system In mobile communication oper- 
5 able when communication between a mobile station 
and a further station Is terminated when abnormality 
is detected in a radio channel during the communica- 
tion. 

said mobile station comprising: 
10 storage means for storing a telephone number 

of the further station; 

detection means for detecting restoration of a 
radio channel to a normal state; and 

outgoing call means for generating an outgoing 
15 call to the telephone number of the further station, 
wherein when said detection means detects re- 
storation of a normal radio channel after communica- 
tion is terminated because of abnormality in the radio 
channel, said outgoing call means causes said mobile 
20 station to generate automatically an outgoing call to 
said further station. 

In another aspect the invention provides a call re- 
connection system in mobile communication in which 
communication between a calling station and a mobile 
25 station, which is started by an outgoing call from said 
calling station to said mobile station through a base 
station, is terminated when abnormality is detected in 
a radio channel during the communication, 
said mobile station comprising: 
30 storage means for storing a telephone number 

of a calling party which is included In a call connection 
signal; 

detection means for detecting restoration of a 
radio channel to a normal state; and 

35 outgoing call means for generating an outgoing 

call on the basis of the telephone number of the calling 
party which is stored in said storage means, 

wherein when said detection means detects re- 
storation of a normal radio channel after communica- 

40 tion is terminated because of abnormality In the radio 
channel, said outgoing call means causes said mobile 
station to automatically generate an outgoing call to 
said calling station. 

Thus, by means of the present Invention, if 

45 speech or other communication eg. facsimile or data 
transmission is terminated because of a radio chan- 
nel abnormality, call reconnection is automatically 
performed on the basis of a stored telephone number 
upon restoration of a normal radio channel. The term 

50 "speech communication" as used herein includes 
other forms of communication between the calling 
and receiving party. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 

Figure 1 is a flow chart of a call reconnection sys- 
tem according to an embodiment of the present Inven- 
tion. 
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The present invention wlli be described below 
with reference to the accompanying drawing. 

Fig. 1 Is a flow chart showing an embodiment of 
the present invention. In this embodiment, by outgo- 
ing call operation a stationary station, a speech ter- 5 
mination operation due to a radio channel abnormal- 
ity, and re-connection upon restoration of a normal ra- 
dio channel are performed. Referring to Fig. 1, refer- 
ence symbol A denotes a base station which covers 
a predetermined radio wave reception area; B, a sta- io 
tionary station as a calling station constituted by a 
calling part/s telephone Installed in a home or an of- 
fice and its nearest telephone office; and C, a mobile 
station constituted by a telephone installed in a mobile 
object. A call connection signal transmitted from the is 
stationary station B or the base station Ato the mobile 
station C includes the telephone number of the calling 
party. The mobile station C Includes a means for stor- 
ing this calling party's telephone number The base 
station Aand the mobile station C respectively include 20 
means for detecting radio channel abnormalities. The 
mobile station C includes a means for detecting the 
restoration of a normalradio channel. 

In this arrangement, when the stationary station 
B as a calling station generates an outgoing call (step 25 
101), a call connection signal 1 is transmitted to the 
mobile station C. Upon reception of the signal 1 , the 
mobile station C stores the telephone number infor- 
mation of the calling party which is Included In the call 
connection signal 1 (step 1 02). When the mobile sta- 30 
tion C transmits an off- hook signal 2 to the stationary 
station B, speech communication 3 is started. 

Assume that the mobile station C moves to a 
place where a deterioration of radio wave state oc- 
curs, e.g., a tunnel, during speech communication. In 35 
this case, if both the base station Aand the mobile sta- 
tion C detect a radio channel abnormality on the basis 
of the reception level or the like (steps 103 and 104), 
the base station A transmits an on-hook signal 4 to the 
stationary station B, and the mobile station C per- 40 
forms a speech termination operation (step 105). 
When the restoration of a normal radio wave state is 
detected (step 106), call connection 5 Is performed 
with the calling party's telephone number stored In the 
previous call connection. When an off-hook signal 6 45 
is transmitted from the stationary station B, speech 
communication 7 is started again. 

As has been described above, according to the 
present Invention, if speech communication is termin- 
ated because of a radio channel abnormality, call re- so 
connection is automatically performed on the basis of 
the stored telephone number of a calling party upon 
restoration of a normal radio channel state. Therefore, 
an outgoing call is automatically generated to resume 
speech communication without requiring each station ss 
to monitor a radio channel and perform a re-dialing 
operation. 

In the above-described embodiment, speech 



communication Is started by an outgoing call from the 
stationary station as a calling station to the mobfle sta- 
tion. It Is, however, clear that the present Invention 
can be applied to speech communication which is 
started by an outgoing call from a mobile statk)n as a 
calling station to another mobile station, as in commu- 
nication between mobile objects. 

Whilst in the specific embodiment of the invention 
described above it is the receiving mobile station 
which regenerates tiie call, the invention may equally 
be applied in a system in which it is a calling mobile 
station which regenerates the call after interruption. 
Further, both the calling and receiving mobile stations 
may have an automatic recall facility provided that a 
precedence must be established between them eg. by 
causing a selected one of the stations eg. the calling 
station to recognise the other station as a mobile from 
its dialing code, and to leave it to the other station to 
regenerate the call. 



Claims 

1. Acall reconnection system in mobile communica- 
tion operable when communication between a 
mobile station and a furtiier station is terminated 
when abnormality is detected in a radio channel 
during the communication, 

said mobile station comprising: 

storage means for storing a telephone 
number of the further station; 

detection means for detecting restoration 
of a radio channel to a normal state; and 

outgoing call means for generating an out- 
going call to the telephone number of the further 
station, 

wherein when said detection means de- 
tects restoration of a normal radio channel after 
communication Is terminated because of abnor- 
mality in the radio channel, said outgoing call 
means causes said mobile station to generate au- 
tomatically an outgoing call to said further station. 

2. A call re-connection system In nfK)blle communi- 
cation in which communication between a calling 
station and a mobile station, which is started by 
an outgoing call from sakl calling station to said 
mobile statbn through a base station, is termin- 
ated when abnormality is detected In a radk> 
channel during the communication, 

said mobile station comprising: 

storage means for storing a telephone 
number of a calling party which is included in a 
call connection signal; 

detection means for detecting restoration 
of a radio channel to a normal state; and 

outgoing call means for generating an out- 
going call on the basis of the telephone number 
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of the calling party which is stored in said storage 
means, 

wherein when said detection means de- 
tects restoration of a normal radio channel after 
communication is terminated because of abnor- 5 
mality In the radio channel, said outgoing call 
means causes said nrK)biie station to automatical- 
ly generate an outgoing call to said calling station. 

3. A system according to Claim 2, wherein said mo- io 
bile station and said base station further com- 
prise detection means for detecting abnormality 

In a radio channel. 

4. A system according to Claim 2 or 3, wherein said is 
calling station is a stationary station. 

5. A system according to Claim 2 or 3, wherein said 
calling station Is another mobile station. 

20 



25 



30 



35 



40 



45 



50 



55 



4 



Best Available Copy 



EP0526240A2 



FIG. 1 



c 



(MOBILE STATION) (BASE STATION) 



B 



STORE 
TELEPHONE 
NUMBER 
OF CALLING 
OPERATOR 



102 



2 



OFF- HOOK SIGNAL 



SPEE 



OETECT 
RADIO 
CHANNEL 
ABNORMALITY 



103 



(STATIONARY STATION) 



^1 

CALL CONNECTION 



'101 



OUTGOING 
CALL 



3 



CH COMMUNICATION 



> 



PERFORM 
SPEECH 



105 



DETECT 
RADIO 
CHANNEL 
ABNORMALITY 



DETECT 

NORMAL 

RADIO 

CHANNEL 

STATE 



106 



^5 

CALL CONNECTION 



104 



4 



ON-HOQK SIGNAL 



ON HOOK SIGNAL 



7 



SPEECH COMMUNICATION 



> 



5 

Best Available Copy 



